Analysis of factors contributing to the formation of mononuclear cell aggregates ("escapees") in flow cytometric immunophenotyping.
During immunostaining, human lymphocytes may form aggregates with activated platelets and monocytes, resulting in increased forward (FSC) and sideward (SSC) light scatter signals. Consequently, aggregated cells "escape" from the standard FSC-SSC analysis gate, thereby producing erroneous results. We observed that the frequency of aggregate formation in peripheral blood mononuclear cell (PBMC) suspensions depended on cell donor, murine (m) monoclonal antibody (mAb) specificity and IgG subclass, type of fluorochrome conjugated to the mAb, amount of mAb used for immunostaining, time lapse between fixation of PBMC and flow cytometry, and other, as yet unidentified, factors. Platelets, monocytes, and granulocytes express the polymorphic class IIa IgG receptor (Fc gammaRIIa; CD32). A single amino acid difference, either arginine (R) or histidine (H) at amino acid position 131, underlies differential interaction with mIgG1. Because the Fc gammaRIIa-R131 allotypic form binds mIgG1 well in contrast to Fc gammaRIIa-H131, we studied the frequency of aggregate formation in PBMC suspensions from apparently healthy individuals allotyped for Fc gammaRIIa. The Fc gammaRIIa polymorphism contributed significantly to the frequency of mIgG1-induced cell aggregates, which was highest in Fc gammaRIIa-R/R131 individuals, intermediate in Fc gammaRIIa-R/H131 individuals, and lowest in Fc gammaRIIa-H/H131 individuals. The role of mIgG1-Fc gammaRIIa interactions in aggregate formation was confirmed by blocking Fc gammaRIIa by using F(ab')2 fragments of CD32 mAb. These data document the role of mIgG1 mAb binding by human class IIa IgG receptors in the formation of cell aggregates and show that inhibition of this interaction reduces this technical problem in flow cytometric immunophenotyping.